The burden of Overlap Syndrome (coexistence of sleep-related breathing disorders in patients with respiratory diseases) is high in developing countries, and such a phenomenon implies higher morbidity. The study was conducted to measure the prevalence of sleep-related breathing disorders in patients with Respiratory Symptom Complex and to identify factors associated with the severity of sleep-related breathing disorders.
Chronic respiratory diseases are a leading cause of morbidity and mortality throughout the world and the burden continues to increase. In Nepal available data indicate that the proportion of people presenting with respiratory complaints is around 28% 1 , and that respiratory diseases are arguably contributing to high economic burden based on disability-adjusted life years.
Sleep-related breathing disorders (SRBD) includes a spectrum of disorders characterized by an abnormal respiratory pattern, in which partial or complete cessation of breathing occurs several times during sleep. SRBD is associated with many other adverse health consequences; linked to cardiovascular disease and stroke. Various global epidemiologic studies have demonstrated the prevalence of SRBD to vary from 0.3-5.1%, these prevalence estimates, however, are based on data from predominantly western studies. [2] [3] [4] [5] [6] [7] [8] [9] A ventilatory function is physiologically reduced during sleep in adults. Sleep hypoventilation, especially during the vulnerable rapid eye movement (REM) period, well tolerated by healthy individuals, may represent a potentially hazardous occurrence in patients with other cardinal symptoms of cardiorespiratory diseases. Therefore, some of the respiratory disorders are exacerbated and may progress in severity in the presence of coexisting sleep disorders.
Prevalence of both respiratory diseases and sleep disorders is high among the general population in developing countries like Nepal because of specific risk characterization. Hence, such overlaps are associated with significant morbidity.
It is therefore imperative for clinicians to consider the coexistence of SRBD among patients presenting with respiratory symptom complexes as part of a routine evaluation to prevent worsening of disease and quality of life. [10] [11] [12] [13] [14] The myriad of health problems associated with the co-existence of sleep disorders and respiratory disease mandates a new emphasis on the management of these patients, shifting importance towards recognition of these entities in patients with respiratory disorders such as Chronic Obstructive Pulmonary Disease, Bronchial Asthma and Interstitial Lung Diseases. Untreated severe SRBD has been found to have a statistically significant increased risk of all-cause mortality thus treatment is warranted, especially in patients with cardiorespiratory diseases. [15] [16] A review of the literature and critical appraisal of the available research from similar settings supports the need for diagnosis and treatment of sleep-disordered breathing in patients presenting with respiratory symptom complex in Nepal.
The study aimed to measure the prevalence of Overlap Syndrome (SRBD among patients presenting with Respiratory Symptom Complexes) in Nepal by routine use of Polysomnography in the usual clinical care setting and to identify factors that may predict the presence and severity of SRBD in patients with respiratory disorders.
MATERIALS AND METHODS
This hospital-based cross-sectional study was conducted at B. P. Koirala Institute of Health Sciences, in the Department of Internal Medicine from May 1, 2014, to September 30, 2015, after approval by the Institute's Ethical Review Board.
Case Definitions:
Overlap Syndrome: An entity comprising the coexistence of sleep-related breathing disorder in chronic respiratory disease.
Respiratory Symptom Complex:
Any chronic respiratory disease pertaining to clinician-diagnosed Chronic Obstructive Pulmonary Disease (COPD), Bronchial Asthma, Interstitial Lung Disease (ILD) or Bronchiectasis, with background history of cardinal manifestations of respiratory disease of a chronic duration, specifically cough with or without expectoration, dyspnea, chest pain, and/or hemoptysis of 3 or more weeks.
Sleep-Related Breathing Disorder (SRBD):
For the purpose of the study, SRBD was defined as an Apnea-Hypopnea Index ( The calculated sample size was 67 subjects, and addition of 10% to the calculated size in order to avoid bias a sample size of 75 was estimated. For reason of logistics, practicality and time constraints 50 subjects were enrolled. Fifty consecutive patients, 18 years or above, meeting the case definition of the respiratory symptom complex, after informed verbal and written consent were recruited. Subjects who were in respiratory failure or adjudged critically ill were excluded from the study. A structured proforma detailing sleep history and socio-demographic information of every subject were recorded. The data included age, gender, data on medical complaints, sleep-related questions such as excess daytime somnolence, snoring, headache, fatigue, pertinent physical examination findings, weight, height, BMI, and anthropometric measurements on neck, waist and hip circumferences. Laboratory data on acid-base gas analysis; pulmonary function test, chest X-ray and electrocardiogram as deemed necessary and when available, as well as the presence of metabolic syndrome were recorded.
The subjects underwent an overnight in-hospital polysomnogram, which was conducted at the sleep laboratory using the ResMed ApneaLinkTM polysomnogram (portable). The ResMedApneaLink® software was used to analyze and record the Apnea-Hypopnea Index (AHI). The polysomnography study recorded nasal airflow by a nasal pressure transducer, respiratory efforts, and pulse oximetry. Trained hospital personnel monitored the procedure. During the study period, the diagnostic and therapeutic modalities prescribed for each patient were not disturbed.
Data and Statistical Analysis:
Microsoft Excel 2007 worksheet was utilized for data collection and statistically analyzed using the SPSS software version 11.5.
Descriptive statistical data were presented as Mean, Standard Deviation, and percentage and proportions. For inferential statistics, the chi-square test with risk ratio was calculated with a confidence interval of 95%, and a p-value of <0.05 inferring statistical significance. Logistic regression analysis of data was performed and correlation of anthropometric measurements and presence of Overlap Syndrome was evaluated using the Pearson Correlation Matrix Analysis.
RESULTS
The study observed that 56 % were male and 44% female, 46% of patients were in the age group of > 60 years with a mean age of 56.88 years (±14.894).
The risk characterization of patients presenting with symptom complex of respiratory diseases in the study population is illustrated in figure 1. The average duration of the polysomnography evaluation was approximately 7 hours and 8 minutes. Men had a higher mean Apnea-Hypopnea Index (AHI) of 8.50 (IQR 4.00 to 26.00) compared to that with women 3.50 (IQR 2.00 -11.50) (p-value = 0.018), as well as a higher Respiratory Disturbance Index (RDI) (p-value = 0.003). There was a difference in Obstructive Apnea Events among men and women, with mean events of 10.50 (IQR 2.25 to 99.50) in men as compared to 2.00 events (IQR 0.00 to 11.50) in women (p-value = 0.012). The majority of the subjects (76.67%) with SRBD had nocturnal desaturation of lower than 80%. It was observed that the room air saturation was <90% among 5 subjects, of which three had mild SRBD and the remaining two had normal AHI. In all subjects with moderate to severe SRBD, room air daytime saturation was ≥90%. The results of the polysomnogram are depicted in table 1. BMI of ≥24.99 kg/m2 (p-value <0.05) was associated with severe SRBD. A neck circumference of ≥40cm was associated with moderate to severe SRBD (p-value <0.001). Similarly, a waist circumference of ≥90cms for men or ≥80cm for women was associated with moderate to severe SRBD (p-value < 0.05). The presence of metabolic syndrome was associated with moderate to severe SRBD (p-value< 0.05).
Multivariate and logistic regression analyses in patients with
respiratory symptom complex and SRBD showed that loud snoring increased the odds of a mild to severe SRBD by 8.582 (p-value < 0.05, 95% CI 1.842 -39.989), the results of which are published elsewhere. 18 The presence of metabolic syndrome in such patients increased the odds of a severe SRBD by 6.488 (p-value > 0.05, 95% CI 0.746 -56.398). Anthropometric and clinical predictors of SRBD among the patients presenting with Respiratory Symptom Complex based on analyses by multivariate and logistic regression are depicted in table 2. Pearson correlation matrix analysis observed that there was positive correlation between presence of Overlap Syndrome and neck circumference (0.499, p-value <0.001), waist circumference (0.293, p-value < 0.05) and hip circumference (0.371, p-value <0.05).
DISCUSSION
The study has described the clinical presentation and demographics of patients with respiratory symptom complex who have undergone polysomnograms for the presence of SRBD, and the factors associated with the severity of SRBD in such patients.
One of the unique aspects of the study design was introducing the concept of clinically defined symptom complexes or symptom clusters that patients bring into their experience of a wide variety of symptoms.
The study by Heinzer R et al (the HypnoLaus study) 20 demonstrated prevalence of moderate to severe sleep-disordered breathing of 23.4% and 49.7% in women and men respectively in the general population. Interestingly the present study revealed 60% of patients with Respiratory Symptom Complex had SRBD, and of the patients having SRBD, 46.67% had mild SRBD while 53.33% had moderate to severe SRBD. Mild SRBD was the most common type, men more affected than women, and they were more likely to be younger, whereas in women, the older age group was more affected.
Most hospital-based studies have reported that SRBD is more common in men than in women. There is a possibility that this gender difference in prevalence is due to several factors, including failure of women to attend sleep clinics and circumstances related to sociocultural factors. [21] [22] [23] The patients with SRBD in this study had known co-morbid conditions, which are known risk factors for the development of sleep disorders such as systemic hypertension, diabetes mellitus, stroke, cardiovascular disorders and metabolic syndrome. An independent association between severities of SRBD and hypertension, diabetes, metabolic syndrome and depression has been reported by The HypnoLaus study.
In the present study, BMI ≥24.99kg/m2 was associated with mild to severe SRBD (p-value < 0.05), as well as neck circumference ≥40cm, and waist circumference for moderate to severe SRBD (p-value = <0.001 and 0.05, respectively).
Polysomnography, in the study, revealed interesting information related to SRBD. Men had a higher AHI of more than twofold as compared to women (p-value < 0.05), and the RDI was twice higher in men as compared to women (p-value < 0.05), findings that are similar to that in the HypnoLaus study. Interestingly, median central apnea events in women were negligible (IQR 0.0 -1.25), similar to the observation in the study by Bixler E et al wherein there was a general absence of central apneic events noted among women. 24 Another interesting finding in our study was that there were subjects with normal AHI and yet had nocturnal hypoxemia of <90%, implying the possibility of a lower baseline daytime saturation. Episodes of desaturation during sleep in patients with obstructive airway disease, who otherwise had hypoxemia during wake states had been reported by Flenley in a study. 25 Wynne and colleagues have also reported Sleep-Related Breathing Disorders with nocturnal hypoxemia. 26 The study observed markedly low nocturnal oxygen saturation (<80%) in patients of SRBD. Interestingly, more cases of nocturnal desaturation were observed in mild SRBD. A study by Guilleminault had concluded that both the sleep stage and abnormal respiratory event during sleep could affect the level of oxygen saturation. 27 When oxygen saturation was analyzed against the severity of SRBD, there was no difference in the level of drop in the saturation across the severity classes of SRBD (p-value > 0.05). This finding is consistent with the analysis of mean nocturnal saturation with regard to the presence of obstructive sleep apnea in the study by Turcani P et al where it was observed that there was no difference between mean night saturation in subjects with normal or abnormal AHI. 28 There was also a positive correlation between neck, waist and hip circumferences (r=0.499, p-value <0.001, r=0.293, p-value <0.05, and r=0.371, p-value < 0.05 respectively) and risk of developing Sleep-Related Breathing Disorders in patients with respiratory symptom complexes.
Most studies on sleep-disordered breathing and respiratory diseases are noted among patients with Chronic Obstructive Pulmonary Disease and Bronchial Asthma in the form of overlap syndrome. The high prevalence of Overlap Syndrome with the etiological diagnosis of COPD in the present study is consistent with many of the reported studies in the literature. Lopez-Acevedo et al in 2009 had also reported the presence of overlap syndrome in COPD patients. 29 Turcani et al also described a high prevalence (51.4%) of obstructive sleep apnea in COPD cases.
The burden of sleep-related breathing disorder in Asthma remains high. Many studies have reported a positive correlation between asthma, loud snoring, and obstructive airway disease. 30 , 31 Correlations are found between SRBD and asthma. Difficulties inducing sleep, sleep fragmentation on polysomnography, early morning awakenings and daytime sleepiness are common in asthmatics. Reasons are multiple: besides specific physiological changes, sleep deprivation-induced by poor disease control, abnormal bedtime behaviors and drug-induced insomnia is considered as the contributing factors. Concurrent obesity is an underlying cause of SRBD in asthmatic patients.
One of the remarkable finding in present study was higher prevalence of sleep-related breathing disorders among women of age 60 years or above as compared to men of the same group which is similar to the study conducted by Klink M et al where they reported that there was an association between sleep disturbances in Asthma, 32 and that the burden was higher among women, and those of advanced age.
An important strength of this study includes the collection of standardized, objective measures of SRBD in a specific sample of patients with respiratory symptoms representing population subgroups at increased risk of having SRBD in a developing country. Additionally, waist circumference, which provides better clinical information to explain obesity-related health risk to a greater extent than BMI in cardio-metabolic and cardiorespiratory diseases, was utilized.
CONCLUSIONS
The study concludes that the prevalence of Overlap Syndrome is high in developing countries like Nepal because of specific risk characterization. Polysomnography in patients with Respiratory Symptom Complex who have characteristics of high neck, waist and hip circumferences can detect SRBD. The highest prevalence of Overlap Syndrome was observed in COPD and Bronchial Asthma patients.
Thus, this study depicts a complex intertwined relationship between the Respiratory Symptom Complexes and Sleep Disorders in Nepal indicating that there is a high prevalence of SRBD among the patients presenting with symptom complex of respiratory diseases.
Recommendations
Recognition of overlap of SRBD and Respiratory Symptom Complex (Overlap Syndrome) has high impact implications in the management of such patients besides the standard respiratory care. Hence it is recommended that all patients presenting with respiratory symptoms of chronic duration undergo a routine sleep study.
Limitations of the Study
The study has important limitations. Owing to logistics and time constraints, the study had a small sample size. Temporal associations could not be determined due to the cross-sectional nature of this study. It was conducted in a cross-sectional setting, aiming to detect persons with underlying chronic respiratory diseases with already existing, but undiagnosed SRBD. Also, control for or elimination of all potential confounders was not ensured. Certain factors such as variability in the positioning of the thermistor, alterations in breathing patterns between nasal and oral breathing, changes in body posturing during sleep and lack of manual analysis of the portable polysomnography results may have altered results of Hypopneas, apnea events and other polysomnography parameters. The results were not interpreted by standard board-certified personnel. Nevertheless, it provides information on contemporary clinical presentation and demographics of patients with Respiratory Symptom Complex who have SRBD, and it examines the possibility of identifying an Overlap Syndrome in these patients.
